This paper investigates the Efficient Market Hypothesis (EMH) for ISE30, ISE50, ISE100 and ISE Composite indices with unit root tests which were adapted for the non-linear ESTAR process. 
Introduction
Efficient Market Hypothesis (EMH) assumes that new information entering a market reaches all investors simultaneously and that no investor can gain above-average profit. In a study on market efficiency conducted by Fama (1970) , efficient markets are classified into three groups, namely weak form efficiency, semi-strong form efficiency and strong form efficiency markets. However, it is really difficult to talk about market efficiency in which there is no information undisclosed to the public and all types of information are reflected in prices. Therefore, the relevant literature mostly involves studies testing weak market efficiency. EMH is generally tested in one of the two ways: by determining the anomalies in the market and by observing whether prices follow random walk (Shiller and Perron, 1985; Schwert, 2003) . In the scope of the current research, we tried to test whether prices of securities follow random walk. If the price of the security follows random walk, the market is considered to have weak form of efficiency. However, if the opposite is the case, it means that the market is not weakform efficient. In this study, EMH was tested for ISE30, ISE50, ISE100 and ISE Composite indices, which are indices of Borsa Istanbul. To test the existence of EMH, unit root tests were utilized. In most studies in the literature, unit root tests were used without testing the linearity of financial 
Data
In the current study, the daily closing market data of the ISE30, ISE50, ISE100 and ISE composite indices were used. The dataset formed covers 3199 observations for the period between January 2nd, 2003 and September 30th, 2015. In the sampling of the dataset, 2003 was considered as the starting date to eliminate the influence of the 2001 Turkish Economic Crisis. Four different time series were formed with data obtained from the FINNET database (www.finnet.com.tr) and the analyses were conducted on the logarithmic forms of the series (see Table 2 ). Luukkonen et al. (1988) and Teräsvirta (1994) are based on the assumption that the series are stationary. However, when the series are nonlinear, the test loses power. Therefore, in non-stationary series, linearity tests are utilized to determine which unit root tests are to be made use of (Yavuz and Yilanci, 2012 ). In the current study, Harvey et al. (2008) , which is a strong linearity test, was used. Harvey et al. (2008) developed the following model for when the stationary levels of the series is I(0):
The null and alternative hypotheses for the Equation (1) are as follows:
:0
In this case, the Wald statistic will be calculated in the following way: 
The null and alternative hypotheses for the Equation (2) are as follows:
In this case, the Wald statistic will be calculated in the following way: RSS denote, respectively, the residual sums of squares from the unrestricted OLS regression (2). If the stationary levels of series are I(0), W0 will be used; if series have a unit root I(1) then W1 will be used. But, when it is not known that series are stationary or not, W  , a weighted average statistic will be used;
In this study, W  statistics regarding the indices were calculated. The findings are displayed in Table 3 . Table 3 , all the indices included in the analyses are nonlinear. Kapetanios et al. (2003) improved a unit root test which of the null of a unit root process against an alternative of a nonlinear exponential smooth transition autoregressive (ESTAR) process. Kapetanios et al. (2003) Kapetanios et al. (2003) assume the location parameter (c) in the smooth transition function is equal to zero. However, in the empirical studies conducted, it was found out that it is really difficult for the parameter (c) to be equal to zero in financial and economic series (Kruse, 2011; Michael et al., 1997; Rapach and Wohar, 2006; Sarantis, 1999; Taylor et al., 2001; Gozbasi et al., 2014) . In order to allow for a nonzero location parameter c in the exponential transition function, Kruse (2011) consider the nonlinear model;
Kapetanios et al. (2003) Non-linear Unit Root Test
to improve the power of the test, the author imposed 3  =0; 
Findings
In this paper, both KSS and  test statistics were calculated for comparison purposes. The findings of the unit root tests can be seen in Table 4 . 2016 , Vol. 6, No. 10 ISSN: 2222 269 www.hrmars.com Kapetanios et al. (2003) and Kruse (2011) According to Table 4 , since KSS (2003) unit root test statistics are lower than critical values, the Ho hypothesis claiming that the series follow random walk is supported. Thus, all the indices included in the analyses have weak form efficiency in all the three models. Based on the findings of the Kruse (2011) unit root test, weak form was rejected for all the indices in the first model, while it was supported in the second and third models.
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Conclusion
In this study, weak form market efficiency was tested using daily closing data of ISE national indices (ISE30, ISE50, ISE100 and ISE composite). In the testing of EMH, KSS (2003) and Kruse (2011) , which are among non-linear unit root tests, were used based on a consideration of the linearity of the series. According to the KSS unit root test findings, EMH weak form was accepted for all the indices. That is, the series followed random walk. Therefore, it can be said that previous price information was reflected on market prices and prices move independent of each other. In this context, it is impossible for a person who conducts technical analyses on previous price information to gain more profit than one who does not possess that information and to earn above average. Based on the findings of the Kruse non-linear unit root test, a stronger measure, weak form was rejected for the first model, yet it was accepted for the other two models. The fact that the weak form was rejected means that it is possible to gain aboveaverage income by using previous price information. In line with the previous studies in the literature, the validity of weak form market efficiency varied based on the analysis methods in the current study. Nonetheless, the study is of significance since the series were linear and two tests, which are newly developed and strong tests, were used together. In further studies, EMH tests can be conducted using Borsa Istanbul sub-sector indices with different unit root tests for different periods.
